The paper analyzes the relationship between the fundamental constants and systems of units. It is shown that the fundamental dimensional constants as natural units of physical quantities predetermine our choice of the system based on five fundamental units. The paper also reviews the history of systems of natural units based on fundamental constants, proposed by J.C.Maxwell, G.Stoney, M.Planck, D.Hartree, U.Stille et al. The evolution of metrology is directed to the transition from artificial measures to quantum metrology and leads to unification of systems of units in electrodynamics and physics in whole. The modern reform of metrology requires of modification of SI and CGS system by the way of allocation of fine-structure constant in the general laws of electrodynamics in explicit form. It is shown the necessity for the introduction of such physical quantity as "concentration of the potential", introduced earlier by Maxwell in electrostatics.
Classification of the physical constants
All physical constants can be divided by their dimensionality into the two main classes: dimensional and dimensionless constants. Dimensionless constants such as the fine-structure constant 1/137 and the mass ratios of the particles are given by the laws of Nature and do not depend on the choice of the units. All of them should be purely mathematically justified in the "Theory of Everything." The numerical values of the dimensional constants such as the speed of light c, Planck constant h and others, on the contrary, are arbitrary and depend on the choice of units. Russian physicist M.P. Bronstein in 1935 rightly noted that the problem of the numerical values of the dimensional constants does not exist [1] , they are due to selected units of measurement. However, this "axiom of Bronstein" needs to be clarified. The fact is that the dimensionless constants form some closed class of the physical constants (the class is denoted by symbol A) since any combination of them is a dimensionless constant too. For the dimensional constants it is not the case: some combinations of dimensional constants are dimensionless ones (for example, the mass ratio of the particles). Therefore, for a proper classification the dimensional constants should be also divided into the two classes: constants, none of the combinations of which forms a dimensionless number (class C), and all remaining dimensional constants (class B). Thus, the whole set of fundamental physical constants = C B A   . Obviously, the constants of class C are metrologically independent and they actually should be called the fundamental constants. First of all, they include such constants as speed of light c and the Planck constant h that play a fundamental role in the theory of relativity and quantum mechanics.
Each constant of class B can be shown to form one and only one combination with constants of class C which is a dimensionless number (if combinations > 1 then constants of class C are not metrologically independent). Therefore, this combination due to its uniqueness should be considered as the definition of class B constants, i.e. all constants of class B are secondary and any of them can be expressed as:
, where ai is a dimensionless constant, and ci is fundamental dimensional constants in some n degrees (in fact, ai is numerical value and combination  j n j c is a fundamental dimension of bi). For example, the Stefan-Boltzmann . It should be noted that P.W. Bridgman and some physicists believed that such natural system is impossible in principle [2] . However, with the philosophical point of view it is in essentially denial of the unity of Nature, because in Nature all these constants are natural units simultaneously. From a physical point of view there are no problems in the selection of such system of units (see below).
The number of fundamental units is 5.
What is the number of the most fundamental constants (constants of class C), and what kind of constants should be related to this class? It is generally accepted that the number of fundamental constants is equal to the number of basic (or fundamental, as are called by Sommerfeld) units of measurement (and that is inherent in the definition of class C constants). It is believed that the number of basic units is arbitrary. In fact, in different problems we successfully use different systems such as kinematic system of units (LT), e.g., in celestial mechanics, the mechanical system (LTM) (e.g., Gaussian system in electromagnetism) and systems based on a larger number of basic units (e.g., SI).
The equality of the number of fundamental physical constants to the number of main units should be interpreted as the fact that in nature there are a certain number of fundamental physical Note that the dimension of the elementary charge has never been written in mechanical units due to the ambiguity of the numerical value of the elementary charge e in mechanical units: 
Development of metrology as a transition from arbitrary measures to absolute natural standards
Humanity has used originally random, arbitrary measures, anthropomorphic as a rule, convenient for practice but caused large errors in the standards themselves. However, there has always been an idea of the need to find and use some more fundamental natural standards. Such an opportunity was offered with the discovery of the fundamental constants -the speed of light, Planck's constant, the elementary charge, the Boltzmann constant and others as absolute natural quantities.
Consequently, physicists have begun offering different natural systems of units based on these constants. In 1832 C.F. Gauss proposed the idea of a mechanical system of units, which later, after its modernization by W. Weber, became widespread. From the point of view of the constants, the meaning of this system is the reduction of units of nonmechanical quantities to the three mechanical units by the choice of coefficients in laws, in which mechanical action is manifested, Stille's system had not received the recognition at that time and had been forgotten but it underlies in the modern QSI (quantum SI) which is implemented nowadays (at least, he was the first one who suggested the system of units in which all four constants c, h, e, and k were chosen as units). W. Heisenberg contrarily considered these three constants as fundamental due to their fundamental role in particle physics [20] . Indeed, all of the secondary constants must be reduced to a combination of the most fundamental constants (e.g., Rydberg constant discovered independently was reduced to the combination of other constants) but there is no reason to regard the elementary charge e as a secondary constant because of its independence from mechanical units of measurement. The fallacy was caused by use of the Gaussian system of units. Thus, all of these ideas on the reduction of constants were unproductive. 
is not a law of Nature, this is a conventional relation and true only for Gaussian system; for example, in the modern SI system. Therefore, there is no problem to choose the units so that c=1, ħ=1 and e=1
simultaneously [23] , and, moreover, such a system of units has already been proposed by U. Stille in 1949 [10] . As well a number of erroneous statements were also caused by use of the Gaussian system of units (such as Dirac's approval of non-fundamental status of Planck constant and uncertainty relations [15] ).
Modernization of the SI and Gaussian systems of units due to the modern reform of metrology
A number of well-known theoretical physicists at different times argued for the Gaussian system and against the use of the SI in theoretical physics. However, their arguments were, in substance, completely incorrect or applied to the version of the SI system legally adopted in 1960.
In fact, from the metrological point of view, the Gaussian system of units, being quite correct in mechanics, violates almost all metrological principles in the theory of electromagnetism. written by A. Einstein [13] ) is fulfilled in such modernized CGS-system.
Thus, the requirements of modern quantum metrology based on the existence in Nature of fundamental physical constants as some natural absolute standards, completely determine the path to modernization and convergence different systems of units used nowadays to the unified system of units based on fundamental constants.
The physical quantities and laws of electrodynamics in the natural system of units
The modern representation of classical electrodynamics is inadmissible because in the textbooks such fundamentally different objects as definitions of physical quantities, mathematical identities, physical laws, space-time metric, hypothesis, conventional agreements and empirical elements are not differ and mixed. All of these should be clearly and uniquely separated. It should be noted the important works on axiomatics of classical electrodynamics [32] [33] [34] [35] [36] .
Definitions 
